Introduction
Since the closing of the pulp mills in Sitka and Ketchikan, the relatively small sawmills in southeast Alaska have been producing factory and shop lumber and specialty products (Brackley and Haynes 2008) that require a supply of old-growth timber. Dimension lumber is a byproduct of these mills. One of the major issues facing southeast Alaska's sawmills is securing a continuing supply of timber. According to a recent sawmill processing-capacity study, southeast Alaska's forest products industry was estimated to be using approximately 13 percent of mill capacity (Brackley and Crone 2009 ). This report shows that there is ample processing capacity to increase supply to Asian markets. However, there needs to be a steady timber source to supply southeast Alaska's mills. Demand for Asia's forest products is growing faster than that for North America's, presenting an opportunity to use Alaska's excess mill capacity, if the producers recognize the requirements of the Asian markets.
Alaska has increased its kiln-dried lumber capacity, opening segments of the Asian markets that do not accept green lumber. In 2000, Alaska had an installed kiln capacity of only about 94,000 board feet, limiting its ability to export lumber to Asia and the Lower 48 States. To increase lumber kiln drying capacity, a federal grant program was initiated, and by 2004, Alaska had an estimated 220,000 board feet of kiln drying capacity (Nicholls et al. 2006 ).
In addition to increasing kiln-dried lumber capacity, Alaska's forest products industry further progressed by establishing three Western Wood Products Association (WWPA) registered grade marks: Alaska Hem, Alaska Yellow Cedar, and Alaska Spruce (WWPA 2005) . These registered grade marks were the result of an in-grade testing program conducted by the Ketchikan Wood Technology Center.
The results showed that the strength values of these species differ from those of species in the Lower 48 States. Product differentiation is a key principle of marketing; the establishment of these WWPA registered grade marks allows Alaska forest products to be differentiated from lumber in other regions. These registered grade marks along with Alaska's ability to provide Asian markets with kiln-dried lumber has opened opportunities such as supplying the Japanese market with lamstock lumber (Roos et al. 2008a ).
Logs from privately owned lands are the major forest product exported from southeast Alaska (Brackley and Haynes 2008) . The total volume of specialty products and lumber available for export from the southeast region will always be small in relation to the total volumes traded in the Asian markets. However, the economic value from these exports is vitally important to maintaining the health of small rural communities of the region. The characteristics of the future wood supply, if any, will be a critical factor in determining the future markets for the small mills of the region.
Current Trade Patterns
International trade is a major component of Alaska's forest products industry. The importance of Asia to Alaska's forest products industry is illustrated by the total value of forest products exported by Alaska. In 2005, the total value of Alaska forest products was approximately $149 million (Halbrook et al. 2009 ). The bulk of the exported material was in log form, and total value of products exported to Asia was approximately $112 million, about 75 percent of the total value. Alaska's vast forest resources and proximity to Asia give the state a natural competitive advantage in supplying Asia with forest products.
Asia is the largest market for forest products exports from Alaska. Japan is the largest Asian forest products market by imports and places a high value on Alaska wood's tight vertical grain properties (Roos et al. 2008b) . However, as with the other global industries, Japan's forest products industry was heavily affected by the recent financial crisis. The major driver for Japan's forest products demand is housing starts, which declined 28 percent between (JAWIC 2009 .
Although Japan will continue to be a strong market, future growth in Asian markets is expected to come from other Asian countries. Since the late 1990s, China and South Korea have experienced strong growth in their forest products markets. In 2009, the value of wood products (harmonized code 4400) 1 imported by these countries was US$6.5 billion for Japan, US$5.1 billion for China, and US$1.4 billion for South Korea (GTI 2009).
Why Export?
There are two major advantages of exporting. The first is revenue growth for forest products companies. Exporting requires a strong commitment from companies that includes adapting products to meet the needs of foreign markets, translating printed materials, developing relationships with foreign buyers, training personnel to understand foreign markets, and providing after-sale support for foreign customers. Exporters that invest the most effort in global markets are often the companies that thrive after economic downturns in these markets (Cunningham and Eastin 2002) . The second major advantage is market diversification, and ocean shipping is an essential component for attaining this advantage. Although the U.S. economy is still suffering, the Asian economies, led by China, are helping to lead the world out of the global recession. However, to supply the Asian markets, forest products companies need to understand and utilize ocean shipping. The purpose of this paper is to analyze recent trends in ocean shipping and their impact on Alaska forest products exporters.
Exchange Rates
One major factor influencing the shipping of U.S. forest products to global markets is exchange rates. Three major Asian currencies affecting Alaska's forest products are the Chinese yuan, the South Korean won, and the Japanese yen. Recently, the U.S. dollar has been losing value against these currencies making U.S. forest products more price competitive in the Asian markets. As of November 2010, 1 U.S. dollar is trading at approximately 81 Japanese yen, 1,107 South Korean won, and 6.65 Chinese yuan (Federal Reserve Bank 2010) . Figure 1 compares the value of the currencies, using January 3, 2000, as a base year index in which all exchange values equal one. In this project, we are primarily concerned with Asian markets, but the value of the Euro has been included in figure 1 for reference purposes. 
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Japan has the third largest economy in the world and the yen is a major global currency. Traditionally, the Bank of Japan has favored extremely low interest rates making the yen very attractive to global investors. Global investors will borrow yen at low interest rates, convert the yen to other currencies, and invest the funds where returns are higher. The funds are then converted back to yen once investment gains are realized and the yen-based loans are repaid. This global investment strategy is called the "yen carry trade" and has fueled demand for the yen. Between mid-2007
and 2010, the Japanese yen has increased substantially in value against the U.S.
dollar.
In addition to the Japanese yen, the value of the South Korean won has also strengthened substantially against the U.S. dollar. The strength of the South Korean won can partially be attributed to South Korea's strong economic recovery. In the third quarter of 2009, South Korea's gross domestic product (GDP) annualized growth rate was 2.9 percent, the countries' highest growth rate in 7 years. Addition- The future of the U.S. dollar remains uncertain. In 2009, the U.S. dollar softened against major currencies, making U.S. products more competitive abroad ( fig.   1 ). Looking to the future, Brazil, India, China, and Russia have publicly announced their intentions to increase their non-U.S. dollar holdings in order to diversify their foreign reserves (Nozawa 2009 ). This, combined with the U.S. fiscal and trade deficits and inflation fears, will place more pressure on the U.S. dollar to depreciate further against major currencies.
Exportable Alaska Forest Products
The three major species that Alaska exports to Asia are Sitka spruce (Picea sitchensis (Bong.) Carrière), western hemlock (Tsuga heterophylla (Raf.) Sarg.), and Alaska yellow-cedar (Chamaecyparis nootkatensis (D. Don) Spach). One bright spot for the forest products industry since 2007 has been exports to Asia (Roos et al. 2008b) . In contrast to domestic demand, which has fallen sharply since late 2007, demand for U.S. forest products in Asia has held fairly steady or actually increased. As described above, the largest forest products market in Asia is Japan, with China being a close second. The following sections examine the export volumes for logs and lumber of Alaska's three primary export species.
Sitka Spruce
Sitka spruce's primary end market in Asia is Japan. Most of the logs exported to China are milled into products that are re-exported to Japan and other developed nations. Japan values the light color of Sitka spruce for interior millwork including door and window trims, paneling, and shoji screen door frames. 
Alaska Hemlock
Both western hemlock and mountain hemlock (Tsuga mertensiana (Bong.) Carrière) grow in Alaska. In the extreme northern areas of southeast Alaska, harvested material may include both species (Harlow and Harrar 1958) . In the southern areas of the region, harvested areas support stands of western hemlock. The characteristics that distinguish western hemlock from mountain hemlock are needle, cone, and location-based characteristics. In the sawn form, mountain hemlock is more dense, but it is impossible to visually identify the species of origin. In the past, the primary use of exported hemlock was for Japan baby squares or posts used in traditional Japanese post and beam construction. However, starting in the mid-1990s, the Japanese market shifted to use of European whitewood lumber and laminated posts, and hemlock exports declined rapidly. Recently, demand for hemlock has increased as the U.S. dollar has depreciated against other major currencies. South Korea is increasing its use of western hemlock for construction applications, crating, and packaging materials (Roos et al. 2009 ). This country has blossomed as a value-added manufacturing hub that produces high-quality cars, high-end electronics, and heavy industry; which has fueled demand for crating, dunnage, and 
Alaska Yellow-Cedar
Owing to its natural decay-resistant properties, Japan uses Alaska yellow-cedar (Chamaecyparis nootkatensis (D. Don) Spach) for sill plates (dodai) in their traditional post and beam construction. The sill plates lie on top of the cement foundation between the foundation and the wood frame of the house. Alaska yellow-cedar is also used for lamstock to manufacture glulam beams for exterior applications. Although this species is fairly popular in Japan, a majority of Alaska yellow-cedar is imported from Canada rather than the United States. The U.S. Customs data do not track Alaska yellow-cedar log exports as a separate category. However, Japan imports can be tracked through the Japanese government customs data (Japan Customs In examining the above data on all three species, it is important to note that many of the finished products from the logs exported to China end up in Japan.
Alaska forest products can enter Japan via various distribution channels including exporting logs and lumber directly to Japan, or exporting logs to China, where they are milled and exported to Japan as lumber or other value-added forest products. The first two channels are easy to track via trade statistics. However, lumber that ends up in Japan via logs exported to China is more difficult to track. In fall 2008, a research project was undertaken to address the question of how logs exported from Alaska to
China are being utilized. The researchers visited importers of Alaska logs in China and conducted interviews on how the logs were used and where the finished products were being distributed. The results showed that a majority of the clear portion of the logs were milled and exported to Japan directly or manufactured into other products such as glulam beams, millwork, and furniture, and then exported to Japan (Roos et al. 2009 ). The clear lumber is cut out of the log, and the cut stock is efficiently used for a variety of applications including laminated boards, door cores, and furniture.
In conclusion, the weakening of the U.S. dollar makes Alaska forest products very attractive in Asia, which provides an opportunity for Alaska mills to increase their revenue.
Other Species
Two other species that are indigenous to southeast Alaska are noted. Limited amounts of western red cedar (Thuja plicata Donn ex D. Don) are exported in log form. Logs of this species from old trees commonly are hollow butted and have extensive amounts of pecky heart rot (Harlow and Harrar 1958) . Given a low ratio of recoverable material in relation to shipping weight, much of this material is sawn by local mills into products such as decking, siding, fencing, and shingles. Much of the red cedar product produced in the region is sold to local and national markets.
Many of the areas cut during the last 50 years, especially areas with heavy soil disturbance, have regenerated to stands of red alder (Alnus rubra Bong.). The oldest of these stands is now approaching maturity. Recent research (Brackley et al. 2009) indicates that the grade recovery from logs of this species is comparable to material from other regions of the Pacific Northwest. Little of this material is now being harvested, but in the future, it may be an exportable product in either log or lumber form. 
Global Shipping Trends
Global shipping made significant leaps in the latter half of the 20 th century. Some of the most significant developments have been cargo containerization, intermodal transport, the increased role of non vessel operating common carriers (NVOCCs) and freight forwarders, and shipping deregulation resulting from the Shipping Act of 1984 and the Ocean Shipping Reform Act of 1998.
Containerization is the shipping of freight in standardized 20-and 40-foot shipping containers. Before containerization, a majority of freight was shipped as break bulk cargo. This made loading, unloading, and transferring of cargo to different modes of transportation extremely labor intensive. One of the first companies to attack these inefficiencies was Alaska Steamship, 2 which started using metal shipping boxes in 1949 (Kendall and Buckley 2001) .
Another major development in the shipping industry was the increase in intermodal transportation, defined as a systems approach in which goods are moved in a continuous movement from origin to destination using two or more modes of transportation (Kendall and Buckley 2001) . During the transport from origin to destination, the container is not opened and the freight itself is not handled. For industry (Donovan and Bonney 2006) . This act, while maintaining the antitrust immunity, required that conference agreements allow any carrier wishing to serve a specific trade route be admitted to the conference and any member wishing to leave the conference be allowed to leave the conference. It also increased market forces by allowing any conference member to take any independent action on rates. 
Ocean Shipping Rates and Volumes
The most recent event to affect the ocean shipping industry was the global economic crisis, which began with the U.S. mortgage crisis in late 2007. The slowdown in the global economy has led to excess shipping capacity and a decline in rates. Port traffic and ship container capacity are measured in 20-foot equivalent units (TEUs), which is the number of standard 20-foot containers that a port handles annually or that can fit on a container ship. For example, one standard 20-foot container equals one TEU, and one standard 40-foot container equals two TEUs. Year 1 9 9 1 1 9 9 2 1 9 9 3 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 container ships are sitting idle in Singapore, where ships are often stored when they are not needed. At the same time, new ships ordered before the global credit crisis are nearing completion and will further increase the glut of capacity (Forsyth 2009 ).
There are two methods for shipping Alaska forest products to Asia. The first is chartered ocean vessel and the second is a container ship with scheduled ports of call. Generally, charter vessels are used to transport raw materials such as oil, grain, coal, steel scrap, and logs. The advantage of a chartered vessel is flexibility in specifying cargo loading, offloading ports, and shipping dates. Traditionally, log exporters have employed specialty log charter ships. However, if log export charter ships are not available or too costly, logs can be cut to fit in standard sized 40-foot or high cube 40-foot containers. Given the availability of containers being returned to Asian countries, increasing volumes of logs are being shipped by this method.
In contrast to chartering a vessel, shipping in a standardized shipping container via a scheduled ocean carrier service is generally cheaper than chartering for bulk cargo. Lumber is normally shipped either in a 20-or 40-foot standardized shipping container. The weight and dimension specifications of standardized shipping containers are shown in table 1. The weight of the lumber differs depending on whether it is green or kiln dried. The advantage of shipping kiln-dried lumber is that you reduce the water weight of the product, which also reduces the shipping costs. Depending on the density of the cargo, the limiting factor will be either the weight of the cargo or the cubic dimensions of the cargo.
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For example, a low-density cargo will reach the cubic volume limitations of a container before it reaches the weight restrictions of the container. Table 2 shows various commodities, their density, and how they compare to lumber.
In contrast to a lower density cargo, a fairly dense cargo such as lumber will reach the weight restrictions of a container before exceeding the cubic-volume restrictions. In addition to lumber rates, ocean shipping rates for soy, almonds, and hay were examined. The U.S. Department of Agriculture, Agricultural Transportation Division publishes these statistics quarterly, and the annual rates for April were compared to lumber. It is important to note that the soy, almond, and hay rates are tariff rates and do not necessarily reflect actual shipping rates that are negotiated between companies and the ocean carriers. As discussed above, lumber rates are exempt from the Federal Maritime Commission's tariff publishing requirements and therefore rates negotiated privately by an association were used. The analysis below compares lumber rates to rates for almonds, soy, and hay. It is important to note that the published shipping rates for almonds, soy, and hay may be higher than the actual rates that shippers negotiate with ocean carriers. Therefore, the data are used to present approximate costs to ship products from the Port of Seattle to the Port of Tokyo and to correlate various rates to lumber shipping rates.
An analysis was conducted to examine the relationship between the lumber rates and other commodity rates. From 2001 to 2009, the mean shipping cost was $1,690 for almonds, $1,563 for soybeans, $1,347 for hay, and $1,014 for lumber (table 4) . The correlation coefficient for hay was followed by almonds with a coefficient of 0.65 and soybeans with a coefficient of -0.37. The researchers also examined the relationship between oil prices and ocean shipping rates. There was a statistically significant relationship between oil and both hay and lumber shipping rates. Fuel is a large part of the cost of ocean shipping, and as oil prices rise, shipping rates also tend to rise. As a followup to the correlation analysis, three ordinary least squares linear regression equations were run using lumber shipping rates as the dependent variable and each of the respective commodity shipping rates as the independent variable. The results showed that hay was the only significant predictor for lumber shipping rates, with a coefficient of 0.35 and an R-squared value of 0.52. Therefore, even though there are no published rates for lumber, organizations can use the published rates for hay to get a rough idea for the shipping cost. Rates for hay and other commodities can be found at the USDA Agricultural Marketing Service (2009) Web site that is listed in the appendix.
Ports
The main ports with container terminal capability that serve southeast Alaska forest products Asian exports are the Port of Seattle and the Port of Tacoma. Selected port schedules showing carriers, carrier alliances, and trade routes are shown in tables 5, 6, and 7. The schedules are constantly changing, and these tables were included as a general reference rather than an exact shipping schedule. The one Alaska barge line that connects southeast Alaska to the Port of Seattle is Northland. This connection allows for intermodal service from southeast Alaska to Asia. A Northland container could be loaded in southeast Alaska and transshipped to a container ship at the Port of Seattle without unloading the cargo and having to transfer it to another container. Some other barge lines serving Seattle do not allow their containers to go to Asia. Thus, the barge line container must be unloaded and transferred to a shipping container owned by the ocean carrier that ships to Asia. There is an opportunity to establish an Aquatrain connection between southeast Alaska and Prince Rupert. In this case, freight from Ketchikan, Petersburg, Sitka, Wrangell, Craig, and other southeast locations would have to be consolidated in one location such as Ketchikan. The freight, once it enters Canada, is granted duty relief provided the container is exported within 30 days (Goodchild et al. 2008 ). 
Conclusions
This paper summarized trends in the global shipping industry and their impact on Alaska. The Asian economy, led by China, is the engine pulling the world out of the global recession. Although U.S. forest markets remain sluggish, markets such as exports of western hemlock to South Korea are expanding. Many U.S. forest products companies have found themselves overly reliant on the U.S. market and their sales plunged along with U.S. credit and U.S. housing starts. One key lesson to be learned from this economic downturn is the importance of global markets. The U.S. forest products companies that export to Asia will be able to ride on the coattails of Asian economic growth. The following are the specific observations of this research:
• The value of the U.S. dollar has decreased against major Asian currencies.
This makes Alaska forest products including Alaska yellow-cedar, western hemlock, and Sitka spruce more price competitive in Asia.
• Between 1997 and 2009, shipping rates for a 40-foot container of lumber fluctuated between about $680 and $1,325. As of November 2009, lumber shipping rates are about $800 per 40-foot container and, as the global economy improves, these rates could rise.
• The Ocean Shipping Reform Act of 1998 mandated that ocean carriers be allowed to set up private shipping contracts with customers. This allows exporters to negotiate lower ocean shipping rates if they can promise ocean carriers a larger volume of export shipments. Therefore, it would benefit Alaska exporters to develop a shipping cooperation that includes forest products and other exports. The goal would be to approach ocean carrier shipping companies such as COSCO with a high group export volume in order to negotiate favorable rates.
• There are limited intermodal connections from Alaska to Asia. Northland provides intermodal transport service through the Port of Seattle. They allow their containers to be loaded in Alaska and transferred directly onto ocean carriers bound for Asia, without unloading the containers. Some of the other barge lines do not allow their containers to go to Asia, so the cargo from these containers must be unloaded in Seattle (or another port) and reloaded into another container bound for Asia. This adds additional costs to shipping.
• One of the biggest developments in shipping that could affect Alaska forest products exporters was the opening of the Port of Prince Rupert in 2007.
However, for Alaska's forest products industry to take advantage of Prince Rupert, scheduled barge service between southeast Alaska and the Port of Prince Rupert needs to be implemented. As of this writing, there is no barge service between southeast Alaska and Prince Rupert, so most of the containerized freight bound for Asia is barged farther south to either the Port of Seattle or the Port of Tacoma.
• The best potential barge service connecting southeast Alaska to Prince Rupert appears to be the Aquatrain barge, which is managed by the CN.
The Aquatrain carries rail cars between Whittier, Alaska, and the Port of Prince Rupert, and can be retrofitted to carry shipping containers. However, there needs to be a coordinated effort among southeast Alaska exporters in all industries to demonstrate to CN that there is enough Asia-bound container volume to warrant a scheduled service. This is based on nominal dimensions and shipping dry (12 to 20 percent) moisture content. This calculation applies only where the differences between nominal and manufactured sizes are negligible. It would not be appropriate in a case where American Softwood Lumber Standards were converted directly to metric equivalents, retaining the differences between nominal and manufactured sizes (Briggs 1994 ). Other sources: (Fonseca 2005 , FAO 2010 ).
Metric Equivalents
** Based on the assumption that the material is rough green and not in accordance with American Lumber Standard Committee (ALSC) regulations, a factor of 0.424 per mbf per m 3 is used in this report. Given the statement by Briggs (1994) 
